(eluting at ≈ 100 mM NaCl) were pooled and desalted by dialysis against 20 mM Tris-HCl, pH 7.5 using 3 kDa-cutoff SnakeSkin dialysis tubing (Thermo Scientific). Protein-capped Mn-doped ZnS nanocrystals were synthesized as previously described 2 using 5 µM of purified BB-CT43 or BB-TrxA::CT43 and stored at 4°C, a temperature at which they are stable for months.
Agarose gel electrophoresis
ZnS:Mn quantum dots prepared with BB-CT43-or BB-TrxA::CT43 were concentrated ≈ 4 times by centrifugation at 4,000 g using an Amicon Ultra-4 centrifugal filter (MWCO 3kDa, Millipore). The retentate was assayed for protein concentration (assumed to be quantitatively bound to nanocrystals) using a Bradford assay (Pierce). The typical concentration of fusion protein was 0.2 mg/mL (7.5 μM). Human IgG purified immunoglobin (Sigma) was dissolved to a 2 mg/mL (13.3 μM) concentration in buffer A (100 mM Tris-HCl, pH 7.5, 150 mM NaCl). 
Analytical techniques
UV-visible absorption spectra were recorded on a Beckman DU640 spectrophotometer.
Fluorescence and phosphorescence emission spectra were recorded using 1 mL of sample on a Hitachi F4500 fluorescence spectrophotometer with excitation at 280 nm and excitation and emission slit widths set at 2.5 nm (fluorescence) or excitation at 316 nm and excitation and emission slit width at 2.5 nm and 10 nm, respectively (phosphorescence). The wavelength region corresponding to the second order diffraction peak of the excitation light was omitted.
Hydrodynamic diameters and zeta potentials were measured on 1 mL samples using a Malvern Zetasizer Nano-ZS dynamic light scattering instrument equipped with a 633 nm laser filter. Data were fit with a Gaussian distribution to determine standard deviations. 
